Background: People with serious mental illness (SMI) have a 25-30 year lower life expectancy than the general population due largely to cardiovascular disease (CVD). Mediterranean diet can reduce CVD risk and repeat events by 30-70%. We conducted a pilot feasibility study (HELFIMED) with people who have SMI residing within a Community Rehabilitation Centre in South Australia, aimed at improving participants' diets according to Mediterranean diet principles. Methods: During a 3-month intervention, participants were provided with nutrition education, food hampers, and twice-weekly cooking workshops and guided shopping trips. This report presents the results of a mixed method evaluation of the programme using thorough in-depth interviews with participants and support staff (n ¼ 20), contextualized by changes in dietary biomarkers and CVD risk factors. Results: The framework thematic analysis revealed evidence of improvements in participants' knowledge of and intake of the key elements of a Mediterranean-style diet (fruit and vegetables, olive oil, fish, legumes), reduction in poor nutrition habits (soft drinks, energy drinks, take away meals) and development of independent living skills-culinary skills such as food preparation and cooking based on simple recipes, food shopping and budgeting, healthy meal planning and social interaction. These changes were supported by dietary biomarkers, and were associated with reduced CVD risk factors. Conclusions: A Mediterranean diet-based pilot study achieved positive change in dietary behaviours associated with CVD risk for participants with SMI. This supports a need to include dietary education and cooking skills into rehabilitation programmes for people with SMI.
INTRODUCTION
Cardiovascular disease (CVD) is the leading cause of death in people with serious mental illnesses (SMI) (Colton and Manderschied, 2006) such as schizophrenia, bipolar disorder and major depression. People with SMI experience higher rates of chronic illness and allcause mortality than the general population-with up to 25-30 year lower life expectancy (Colton and Manderschied, 2006; Newcomer, 2007) due primarily to modifiable risk factors including diet and obesity (Parks et al., 2006) .
Strong associations of CVD with schizophrenia and depression (Osborn, 2001 ) may be attributable in part to common underlying biological mechanisms associated with poor nutrition status, e.g. low levels of long-chain omega-3 fatty acids (n-3 PUFA; Sinn and Howe, 2008) . There is evidence that the diet of individuals with schizophrenia is particularly unhealthy compared with the general population (McCreadie, 2003; Strassnig et al., 2003) , characterized by a lack of fruit, vegetables and fibre, and an excess of calories from processed foods rich in sugars and saturated fat (Bushe et al., 2005) . Weight gain is a well-established side effect of first-and second-generation antipsychotic (SGA) therapy (Newcomer, 2005) used for the management of schizophrenia. SGA medications are also associated with insulin resistance, hyperglycemia and type 2 diabetes (Lambert and Chapman, 2004) . This combination of poor diet and medication side-effects leaves people with SMI at significantly increased risk of metabolic syndrome (Newcomer, 2007) , a major risk factor for CVD (Malik et al., 2004) . Fewer people with SMI have knowledge about CVD (Osborn et al., 2007) and associations between lifestyle and poor health (Parletta et al., under review) . This provides an opportunity for targeting health education and lifestyle risk factors in this high risk population. Indeed, a 30-min food and nutrition education session for people with psychosis was moderately successful in improving their knowledge (Wirshing et al., 2006) .
Mediterranean-style dietary patterns can improve cardiometabolic risk factors and are superior and more sustainable for weight loss than low fat diets (Mente et al., 2009; Shai et al., 2008) . A meta-analysis of dietary patterns associated with reduced CVD risk identified the Mediterranean dietary pattern as the most protective over other dietary interventions, including low-fat diets (Nordmann et al., 2011) . Two large randomized controlled trials reported that a Mediterranean diet reduced risk of repeat cardiovascular events by 70% in secondary prevention (de Lorgeril et al., 1999) and major cardiovascular events by 30% in people at high risk (Estruch et al., 2013) . Traditional, Mediterranean-style diets are characterized by consumption of whole, minimally processed plant foods (vegetables, fruit, legumes, nuts, grains, seeds and olives), olive oil as the main culinary fat, moderate to high consumption of fish, moderate consumption of eggs, poultry, dairy products and red wine and low consumption of red meat and confectionary (Bach-Faig et al., 2011) . The nutrient profile includes a high ratio of monounsaturated to saturated fat, high intakes of n-3 PUFA, fibre, micronutrients, and polyphenols. Some of these elements have been individually associated with cardio-protective effects but the whole dietary pattern is thought to be greater than the sum of its parts (Martinez-Gonzalez and Gea, 2012) . These nutrients are not only essential for optimal physical health but are required for healthy brain function (Parletta et al., 2013) .
One of the benefits of a Mediterranean-style diet is that it is appealing and can be incorporated into a healthy lifestyle; hence has potential to be sustainable. However, changing established dietary behaviours and preferences is challenging even in the general population and requires multi-level approaches (Ory et al., 2002) . To facilitate dietary behaviour change in individuals with SMI it is necessary to address the very early stages (Prochaska and DiClemente, 1994) ; namely readiness to change, where education, motivation and skill development are the primary focus. Furthermore, healthy foods are more likely to be consumed when they are more available, salient and easily accessible therefore requiring minimal cognitive effort (Reinaerts et al., 2007; Hanks et al., 2012) . Increased liking and preferences for vegetables can be achieved through up to 10-14 exposures in young children; this might take longer for adults with established food preferences (Wardle et al., 2003; Cooke 2007; Price and Riis 2012) .
A recent review identified 16 weight loss or weight gain prevention interventions in people with SMI living in the community, ranging from short conversations with healthcare providers to a comprehensive 48-session enrichment programme (Galletly and Murray, 2009 ). Targets included healthful eating, exercise and fitness, healthy living, and goal setting and self-regulation skills. Overall there was a modest prevention of/reduction in weight although not necessarily sustained. The programme that included practical skills around healthy meal plans, shopping and meal preparation appeared to have the greatest weight loss over the intervention period (Galletly and Murray, 2009) . People with schizophrenia tend to have notable deficits in various areas of life functioning (Mausbach et al., 2007) ; hence the development of, and confidence in, independent living skills such as budgeting, shopping and cooking is a necessary foundation for encouraging healthy dietary behaviours in this population.
The current article reports on a mixed method evaluation of a pilot feasibility study (Healthy Eating for Life with a Mediterranean-style diet; HELFIMED) with people with SMI residing in a Community Rehabilitation Centres (CRC), part of a stepped rehabilitation care system. The CRC care is a middle step between hospital care and independent living, where CRC residents often require substantial staff support to fulfil everyday chores, such as cooking, cleaning, and shopping. Therefore, one of the CRC's primary aims is to provide its residents with skills they would need when they transition to independent living. To achieve this goal CRC partners with various programs, such as HELFIMED. The primary aim of the HELFIMED intervention was to improve dietary behaviours and nutrition status of individuals with SMI via nutrition education, cooking workshops, food hampers, shopping vouchers, and accompanied shopping trips. Although some cooking is generally included in the existing rehabilitation plan for CRC residents, the explicit focus on a healthy Mediterranean-style diet, nutrition education and lifestyle is a novel treatment for this population. The aim of this article was to evaluate the effectiveness of HELFIMED for improving healthy eating and behaviours of individuals with SMI, using a mixed-methods approach combining data from dietary biomarkers and CVD risk factors, with in-depth semi-structured interviews with CRC residents and staff.
INTERVENTION STUDY METHODS
This project was a partnership between the University of South Australia and the Mental Health Directorate in the Southern Adelaide Local Health Network. Ethics approval was obtained from the Southern Adelaide Clinical and University of South Australia's Human Research Ethics Committees. CRC staff were consulted in the programme design stage to assist in identifying barriers, opportunities and optimal mode of delivery.
Participants and recruitment
Participants were recruited from residents of a 20-bed CRC in Adelaide, South Australia (75% of beds were occupied during the study). Table 1 summarizes the participant profile, which is typical for CRC residents; the majority had schizophrenia. All residents were eligible to participate. Over 6 months, 25 participants were recruited, with 13 finishing the programme and undertaking 3-month assessments and 10 completing interviews at 3-months. Following the recommendations in the literature for working with such populations, in this study the researchers worked very closely with CRC management and staff to incorporate the HELFIMED protocol into the participants' daily routine. These measures included booking the cooking and information sessions into each resident's weekly schedule, staff reminding participants on the day about the workshops, and staff actively promoting HELFIMED recipes when assisting participants with cooking. The attrition was still reasonably high, but this was primarily driven by changes in health conditions (having to return to hospital) or transitioning to independent living, rather than the programme itself. Future researchers who work with residential centres that have transient populations need to work with community case workers who look after participants when they leave to assist them with continuing the program.
Intervention measures
Participant assessments were conducted at baseline, three and six months. Height, weight, waist circumference, blood pressure and finger-prick blood glucose measurements were measured by CRC staff. Fasted blood and urine samples were taken and analysed by the local pathology clinic to measure homocysteine, sodium and potassium levels. This manuscript utilizes the results from baseline and 3-month blood and urine samples and anthropometric measurements, to complement dietary and behaviour changes reported in qualitative data (Table 1) .
Height and weight and were used to calculate Body Mass Index (BMI: kg/m 2 ), to classify participants' body composition according to established obesity categories (18.5-24.9 ¼ normal weight; 25-29.9 ¼ overweight; > 30 ¼ obese). Waist circumference measurements were classified according to published guidelines (National Vascular Disease Prevention Alliance, 2012: men: >94 cm increased risk to health; >102 cm substantially increased risk to health; women: >80 cm increased risk to health; >88 cm substantially increased risk to health). Homocysteine levels, measured in plasma from fasting (8 h) blood samples, and sodium/potassium, measured in 10 ml urine samples, were used as complementary indicators of self-reported dietary changes. Sodium levels reflect processed food intake and potassium reflect whole food intake (Meneton et al., 2009) . Therefore a reduced sodium/potassium ratio suggests improved dietary intake. Recommendations suggest that a higher sodium/ potassium ratio (> 1.0) indicates increased risk of high blood pressure and CVD (Yang et al., 2011; Drewnowski et al., 2012) . Homocysteine is an intermediary molecule produced during amino acid metabolism in the body. Vitamins B 6 , B 12 and folate are required to modulate levels of homocysteine in the body. Insufficient intake of these nutrients causes homocysteine levels to become elevated, which is a recognized marker for CVD risk. Evidence also suggests that elevated homocysteine may be associated with poor mental health (Parletta et al., 2013) . Reduced plasma homocysteine levels can indicate increased intake of these nutrients, found in a wide range of unprocessed foods such as whole grains, lentils, beans, bananas and nuts. Reference ranges propose normal plasma homocysteine levels between 7 and 14 mmol/l; moderately elevated 15-30 mmol/l; intermediately elevated 30-100 mmol/l; and severely elevated >100 mmol/l.
Intervention protocol
Following completion of baseline assessments participants began the HELFIMED programme. Nutrition education sessions were conducted with staff and residents using an interactive quiz and food modelling activity, Missing data at 3 months: Blood pressure n ¼ 4 missing; Sodium/potassium ration n ¼ 3 missing; Homocysteine n ¼ 1 missing; Weight, BMI and waist circumference male: n ¼ 3 and female: n ¼ 1 missing. a Reference ranges for dietary intake biomarkers and CVD risk factors; Indicates value elevated above normal range.
Homocysteine: Normal: 7-14 mmol/l; moderately elevated: 15-30 mmol/l; intermediately elevated: 30-100 mmol/l; severely elevated >100 mmol/l; Blood glucose: normal random (non-fasted) blood glucose levels 4.0-7.8 mmol/L; Sodium/potassium ratio: Reduced disease risk if ratio below 1.0; Blood pressure: Normal<120/ 80 mmHg; High-normal 120-139/80-89 mmHg; Hypertension (mild) 140/90 mm Hg; Hypertension (severe) 180/110 mmHg; Waist circumference: Men > 94 cm increased risk to health; >102 cm substantially increased disease risk; Women > 80 cm increased risk to health; >88 cm substantially increased disease risk; BMI:
Healthy weight 18.5-24.9 kg/m 2 ; Overweight 25.0-29.9 kg/m 2 ; Obese 30 kg/m 2 .
based on healthy eating guidelines adapted from the Australian Guide to Healthy Eating (Department of Health and Ageing, 2010) . Follow up nutrition education sessions were conducted periodically throughout the study as reinforcement and to engage new residents entering the CRC. Cooking workshops were conducted twice weekly and were rotated among residents' own kitchens. Participants prepared and cooked a supplied recipe with instruction provided by two research assistants, supported by CRC staff. Recipes were designed to be simple, tasty, affordable meals based on Mediterranean diet principles. Participants received food hampers once per week containing a variety of ingredients including nuts, extra virgin olive oil, legumes, and fresh seasonal fruit and vegetables. At 3-month food hampers were replaced with four weeks of shopping vouchers, which participants used to purchase whole foods during guided shopping trips. This enabled participants to learn skills around meal planning and using a shopping list. The structure, content and implementation of the intervention protocol were tailored for participants with SMI who may experience cognitive barriers; this included using at least two workshop instructors (researchers and CRC staff member), repetition, multiple teaching modalities (interactive activities, verbal information) and skill building.
QUALITATIVE EVALUATION METHOD
In the qualitative phase of the assessment, in-depth interviews with CRC residents and staff investigated different aspects of participants' experiences with the HELFIMED program. Specifically, the following research questions were explored: RQ1: What changes in food-related behaviours occurred during HELFIMED, and how were these associated with the Mediterranean diet? RQ2: What changes occurred in participants' independent living skills, including cooking and shopping ability, confidence to cook independently and social skills?
The qualitative approach is ideally suited to address these questions, as it allows for in-depth understanding of the circumstances under which the changes took place and the barriers and levers to change. Qualitative research can help to assess complex lifestyle interventions, such as behaviour-change studies where numerous factors influence the relevant behaviours (Wansink and Sobal, 2007) and can help to explain individual variability in outcomes with diverse and complex participant profiles. Where possible, we report available data on changes in dietary biomarkers and CVD risk factors to contextualize the qualitative data.
For this study, the major unit of analysis was the participant case. Each case study contained: (i) one in-depth interview with a resident (n ¼ 10); (ii) one expert interview with a supporting staff member (n ¼ 10); and (iii) supporting 'field' notes made by researchers and staff. The majority of participants who completed 3-months (i.e. 10 cases out of 13 completions) were examined qualitatively; two participants exited the CRC before undertaking the interview, and one participant was unable to complete interviews due to cognitive difficulties. This sampling contained a natural bias typical for Appreciative enquiry-type studies (Shiner et al., 2008) , which includes only participants who have successfully completed all programme requirements. The resulting sample allowed identification of factors that contributed to success in the programme and modelling of future interventions based on these outcomes. All interviews took place between February and May of 2014 at the CRC.
Data collection procedure
Many individuals with SMI face challenges with social interaction due to low self-esteem, social anxiety and negative self-stigma (Mashiach-Eizenberg et al., 2013) . Despite these challenges, personal in-depth interviews have been successfully used with people with SMI (Shiner et al., 2008) . Therefore we used personal interviews, conducted by two of the researchers who worked with the participants throughout the programme and established close rapport with them, a necessary condition for a qualitative enquiry (Dickson-Swift et al., 2007) . A semi-structured interview guide (see Supplementary Appendix S1) was used to prompt for key information, allowing participants to talk about their own feelings, circumstances and experiences. Key themes included the description of food habits and any changes, knowledge and the use of Mediterranean diet principles, attitudes to healthier eating, changes in self-confidence and independent living skills, and HELFIMED programme feedback on what they liked and disliked about the program. A flexible schedule enabled the interview to be conducted on a day when the participant felt well and up to the task, which was necessary due to daily fluctuations in severity of symptoms and mood. To accommodate participants' mental conditions, including easy mental fatigue, short attention span, often, limited ability to elaborate on narratives, the interviews with participants were made a little shorter than the usual practice (M ¼ 13 min), but still covered key aspects of their experiences. To augment these data, each participant's interview was followed by a longer (M ¼ 25 min) supporting interview with a staff member from the participant's core rehabilitation team. The staff member was asked to comment on the participant's progress in the programme and whether they observed changes in diet and lifestyle behaviours. Comparative analysis of the participant and corresponding staff interviews showed that both provided similar information. However, staff members were more capable of noting specific behavioural changes, offer factual information and link health incidents and other information they knew about the cases. Finally, participant data were enriched with staff and researcher 'field' notes collated throughout the programme focusing on meaningful events (e.g. when a participant bought herself a smoothie maker to increase her fruit intake) or memorable phrases (e.g. 'I did not know vegetables could taste so good!'; a comment by a number of participants after initial cooking workshops). Notes about participants' mental and physical healthrelated events that might have affected their programme participation were also recorded.
These methodological steps ensured that rich data were obtained for each participant case and provided the opportunity for cross-validation and reliability checks. Each interview was audio-taped and transcribed verbatim. For initial interviews, two researchers paired to ensure consistency in the questioning technique. Then, all team members read a sample of the interviews and compared their own impressions with the original researcher's interpretations and coding. This process minimized possible interpretation biases and ensured no important information was overlooked (Wallendorf and Belk, 1989) . Triangulation of information from participant interviews, supporting staff transcripts and field notes ensured within-case consistency and internal validity of the data.
The Framework Method and thematic analysis
This study followed the Framework Method of analysing qualitative data (Smith and Firth, 2011) ; specifically, the process described by Gale et al. (2013) which has been recommended for multi-disciplinary health studies. A combined inductive-deductive approach included some pre-existing themes guided by programme objectives (changes in dietary behaviours) and allowed for new themes to emerge (e.g. barriers and benefits of social interactions during cooking workshops). Verbatim transcripts of the interviews were used to code statements into themes, focusing on evidence of behaviour change associated with the program.
Four researchers (including two who conducted interviews) reviewed the transcripts and collaboratively developed an analytical framework outlining key themes. Three coders independently coded statements using agreed themes. New codes were created (as per the 'open coding' technique) for the statements that did not fit established themes.
Following the Framework method of qualitative analysis (Gale et al., 2013) , results were organized under the main themes and supported with illustrative quotes to demonstrate the full array of possible behaviour changes and experiences during the intervention. No quantification or prevalence of the opinions (i.e. six out of eight) was attempted, as this would represent a misleading use of the data at hand due to the small sample size.
RESULTS
The description of the behavioural changes made by participants during 3-months of the programme is summarized under three categories:
i. changes in biomarkers of dietary intake and CVD risk factors; ii. changes related to food behaviours (healthier eating habits, knowledge and adoption of the Mediterranean-style diet); iii. changes in independent living skills (increased cooking and shopping skills, confidence to cook independently, improved social skills).
Changes in biomarkers of dietary intake and CVD risk factors Table 1 shows changes in biomarkers of dietary intake and CVD risk factors. At baseline homocysteine levels were moderately elevated whereas at 3-months homocysteine fell within the normal range. The mean sodium/ potassium ratio was elevated at baseline, falling closer to the recommended value of 1.0 at 3 months. From baseline to 3-months mean weight, waist circumference and BMI fell within healthy ranges for males; however, small increases were observed for females. These changes in biomarkers are reflected in the specific dietary changes reported by participants in interviews (below). Specifically, changes in sodium potassium ratio reflect reported increased intake in fruit and vegetables, and decreased intake of processed and takeaway foods. Reductions in homocysteine levels may reflect reported decreases in processed meat intake and increased intake of legumes, nuts, fruit and vegetables. Weight reductions in males reflect the reported shift towards overall healthier dietary patterns, particularly reduced intake of soft-drinks, increased cooking of Mediterranean-style meals replacing takeaway meals high in fat, sugar and salt, and greater intake of fruit and vegetables.
Healthier eating habits
All participants made positive changes to their eating habits (Table 2 ). In particular, changes were evident in swapping unhealthy snacks for healthier options such as fruit, nuts and yoghurt. At the beginning of the programme staff and residents noted that consumption of drinks high in sugar and caffeine was a major problem, with many, especially male participants, consuming up to 2 L of soft drink per day. As such, male participants demonstrated greater improvements in swapping energy or soft drinks for fruit juice or drinks lower in sugar and caffeine. Another common unhealthy eating habit prior to the programme was high consumption of take away and junk foods. The programme focused on teaching participants to cook home-made meals, highlighting the taste, ease of preparation, time and money savings.
Multiple participants reported at 3 months that they reduced the amount of take away meals they ate.
Knowledge and adoption of Mediterranean diet
Most participants demonstrated increased knowledge of the Mediterranean diet and its elements, including consistent use of olive oil, higher intake of fish and seafood as protein source, and reducing intake of red and processed meat products such as sausages and hamburgers. Fish featured in the most popular recipes and participants asked staff to cook fish and seafood recipes in cooking workshops. All participants indicated that they had increased their intake of fruits and vegetables, in particular identifying salad consumption as an easy way to do this. Beans and lentils were frequently consumed during cooking workshops and enjoyed by most participants. Some participants also cooked with and consumed beans and lentils outside of cooking workshops. For instance, one liked the chickpea salad with cucumber, tomato and avocado, and started making other salads with beans and lentils, while another used beans and legumes in hot dishes.
Increased nutrition knowledge
Some participants demonstrated improved nutrition knowledge and an interest in learning more. The staff noted improvement in overall knowledge of foods and their impact on health, for instance greater knowledge of a range of vegetables and recognition that unhealthy foods may be damaging to health. Through cooking workshops and food hampers, participants were introduced to a number of ingredients previously unfamiliar to them, which are commonly used in the Mediterranean diet. For instance, feta and bocconcini cheese, legumes and lentils, vegetables and whole grains such as zucchini, quinoa, polenta, couscous, passionfruit, and natural (unsweetened) yoghurt. However, there was evidence of some misconceptions about nutrition knowledge, indicating the steep learning curve that the participants had to 'climb'. For instance, one participant expressed frustration with mixing up two vegetables (cucumber and zucchini) indicating she would use both in cooking and wanted a better understanding.
Attitudes and motivations for eating healthy foods
All participants developed more positive attitudes towards healthy eating. Participants became more receptive to learning new knowledge, they experienced enjoyment from learning about and eating healthier food, increased their intentions to eat healthier food, and encouraged their peers to follow healthier lifestyles. One participant demonstrated particularly strong motivations to eat more healthy food, recognizing that this aligned with his overall pursuits of becoming healthier, fitter and getting back to 'normal' life. The majority of participants demonstrated willingness and increased their confidence in trying new and previously unfamiliar foods. One participant persisted in trying dishes with lentils, even though she didn't like lentils, until she found a dish that she really liked (lentil Shepherd's pie) and reported that she regularly cooked this dish. In another case, staff considered it a positive sign that one participant felt confident challenging herself and her prior pre-conceptions about food. For instance, despite having difficulty with trying new foods, she tried two dishes during cooking workshops that had ingredients she did not like (cheese triangular filo pastry with spinach and Asian beef salad). The participant felt proud that she 'pushed' herself beyond her comfort zone to try those dishes.
Improved cooking skills and confidence in cooking independently
The development of independent living skills (as an alternative to costly assisted living) is an important part of the CRC care. Initially many participants lacked even the most basic cooking skills, such as basic knife skills. The small group format of the workshops was targeted at different levels of skills and confidence. All participants demonstrated improvements in their cooking skills as cooking workshops progressed. Newly acquired skills included: basic knife skills, chopping, cooking on the stove, steaming, baking in the oven and cooking vegetables. • Swapping unhealthy snacks for fruits, nuts or yoghurt:
• 'Last week I went and bought more bananas. If I'm on the run, like lately, I'll go and try eat a banana before I go or a piece of fruit to take it with me' (female, 40).
• 'All through last year, she had a goal of stopping chocolate biscuits and she's managed to do that.
She has sweet things now that include fruit and yoghurt so her knowledge has definitely changed, there has definitely been a shift in what she views as a "desserty" kind of thing or a sweet kind of thing' (staff about female, 33).
• 'I've seen him eat an apple and a banana and things like that just as a snack food' (staff about male, 22).
• Swapping energy or soft drinks to fruit-based drinks or drinks lower in sugar and caffeine:
• 'I use to have more coffees and I don't have that anymore. But I think that's more to do with that I don't feel like I need it anymore' (male, 28).
• 'I got picked up on the amount of sugar that I consume through soft drink, and I've probably cut down on soft drink in the last couple of weeks. . . I've also been drinking orange juice' (male, 48)
• . Improved recognition of unhealthy foods and their damaging impact on health: 'Like I was saying before I used to only eat stuff like noodles and pasta and stuff like that and yeah that's not healthy' (male, 29). 'He will say something like 'yeah that is meant to be good for you'. He also knows. . .too much coffee or energy drinks etc. isn't good for him' (staff about male, 25). Some misconceptions about nutrition knowledge, and confusion about unfamiliar foods: 'I'm pretty sure if you have seven pieces of fruit it counteracts the five vegetables' (male, 28). 'I still get confused between a cucumber and a zucchini' (female, 40). Willingness and persistence in trying new, unfamiliar and previously disliked foods: 'I don't think I'd had eggplant before; I'd never used it in anything I had prepared anyway. Um and ah zucchini I wasn't. . .um yeah probably a bit more diverse in vegetables than I'd eat in the past' (Male, 48). '. . . she is trying to like some of the foods. It's definitely on her radar now' (staff about female, 40). Increased motivation to eat healthy food, aligned with overall pursuits of becoming 'healthier': 'He does want to get healthier, fitter and he wants to be more motivated in terms of . his more careerbased goals. . . And he knows that healthy lifestyle will contribute to that in a positive way' (staff about male participant, 22). 'I can see that he is asking more questions about like "what's this"; "how do you prepare this, you know; what's this for" which is huge . . . he is actually digging deep and wanting to know' (staff about male, 22).
Improved cooking skills
Improved cooking skills, including: basic knife skills, chopping, cooking on the stove, steaming, baking in the oven, cooking vegetables: 'I have learnt lots of cooking skills like I wasn't very good at cooking before this so I have learnt like chopping up salads and things like that and cooking on the stove. . .' (female, 30). 'Didn't know how to make recipes and that, now I've done a few recipes. New stuff to cook for when I move out' (male, 22). '. . . when I was growing up I actually never got taught how to use a fork and knife, so it's a hell of a time trying to learn at this age. . . when I first started [HELFIMED] I used to [cut] the simple ones cause I could never cut properly with a knife so that has improved majorly. It was a major fear probably at the start because you know . . . I've been working on it. . . .I always had problems cutting so, yeah, that's really improved.' (female, 40). 'When she first came, she was really struggling with a knife and fork, preparing vegetables and that kind of thing. She's a lot more independent with that now, so she's independently eating and she'll independently cook herself a meal' (staff about female, 40).
Increased confidence in cooking independently
Increased confidence and more undertaking of independent cooking and meal preparation: 'My cooking skills have got better. . . I'm more confident cooking by myself now' (male, 22). The staff member agreed: '. . .a lot times he has asked me to help and he doesn't need a lot of help, he just needs., he just wants a bit of company. his confidence is building up that he's replicating recipes' (staff about male, 22). 'From little things, like trying new ingredients to the bigger things like cooking whole meals that are different and new, and that she's even made up [new recipes] using the ingredients that she's been inspired to use' (staff about female, 33).
Shopping and budgeting
Limited success for improvements in meal planning, many struggled to follow-through when shopping: 'When I do my shopping I usually think about it then. But I don't really plan it.' (male, 21). 'I see other things in the shop and I think 'oh, yeah, I'll grab this, I'll grab that!'. Last week I think I went way off my shopping list. I have started buying Christmas stuff and all as well like fruit mince pies.' (female, 40).
Social skills and social anxiety
Social anxiety initially identified as a barrier/concern for attending cooking workshops: 'Just being in a big group. Sometimes I feel uncomfortable, self-conscious and stuff like that' (male, 22).
[Interviewer: Any barriers?] 'Oh. probably getting myself to go. . .Cause I'm not feeling that great in myself' (male, 21). After attending the groups for a while the majority of participants, experienced less social anxiety and enjoyed the social aspect of being involved in the cooking workshops: 'I was getting better the longer I stayed here as I get to know people I'm not so nervous. I don't get so anxious about that' (male, 22). 'It was great how we all work together that's what is the good thing about it. being able to work with people because that's always been a huge fear for me ' (female, 40) .
Similarly, the lack of basic cooking skills meant many participants originally relied on (unhealthy) convenience and takeaway foods. As the programme progressed, most participants undertook more independent cooking, in particular, cooking evening meals. Some participants reported feeling more confident cooking independently, needing staff only for reassurance. Many tried to cook new recipes they were introduced to during cooking workshops, and one participant invented new recipes inspired by Mediterranean diet principles. Residents also started cooking meals together using HELFIMED-inspired recipes such as stir-fries (incorporating lots of vegetables), vegetable and legume curries and stews, baked fish with vegetables.
Shopping and budgeting
Individual shopping trips accompanied by researchers were undertaken during the phasing out of food hampers to help participants apply their new knowledge in practice. Participants were provided with supermarket vouchers which could only be used to buy foods that were consistent with Mediterranean diet principles. The results indicated mixed success. All participants successfully completed shopping trips, choosing healthy whole foods to cook with at home. Some participants tried to pre-plan their weekly meals before shopping independently, but many did not and struggled to follow through with cooking planned meals.
Social skills
The social aspect of eating (sharing food) is an important component of the Mediterranean style diet and lifestyle (Bach-Faig et al., 2011) . The cooking workshops encouraged participants to interact while cooking and eating. Accordingly, the social aspect of the cooking workshops emerged as an important component of the programme for all participants. Many of the participants suffered from social anxiety, which was initially a significant concern and barrier to attending cooking workshops. However, after attending the workshops for a while the majority of participants found it became easier to be involved, and reported that they enjoyed the social aspects of the workshops. Staff reported that the cooking workshops were the most popular activity of those provided at the CRC.
DISCUSSION
This article describes a mixed-method assessment of the HELFIMED study, a Mediterranean diet-based intervention designed for people with SMI, using qualitative data provided by study participants and support staff and relevant biomarkers. The participants reported improvements in their diet habits and cooking skills, which may be associated with improved cardiovascular health:
i. swapping from unhealthy to healthy options (e.g. less energy/caffeinated drinks or consumption of healthier snacks, such as fruit, nuts and yoghurts); ii. engaging in behaviours associated with healthier diets-consumption of breakfast; cooking and consuming regular home-cooked meals; reduction in consumption of highly processed, high in fat and sugar take away meals; iii. increasing intake from food groups associated with better cardiovascular health and Mediterranean diet principles-vegetables and fruits, olive oil as the main dietary fat, fish and legumes.
These observations were supported by reduced sodium/potassium ratio, homocysteine levels and weight loss in the males reflecting increased intake of whole foods and improved dietary behaviours. Participants further reported improvements in their cooking skills and confidence in many aspects of independent living such as trying new foods, cooking new recipes and social interaction. Improvements in self-confidence may positively impact on mental health, by reducing thought ruminations, stress and anxiety (Strecher et al., 1986) . Importantly, the development of healthy independent living skills and confidence may support long-term maintenance of the new behavioural changes beyond the intervention period. Participants also reported reductions in social anxiety associated with working with others in the cooking workshops and sharing meals. Social anxiety is a frequent feature in schizophrenia, and can be associated with worse social adjustment in work, social situations and personal well-being, as well as negatively impacting on quality of life (Pallanti et al., 2004) . Sharing food in the company of others builds social support and a sense of community, and pleasure associated with meal-time conviviality may positively influence both eating behaviours and health status (Bach-Faig et al., 2011) . These independent skills, confidence and improvements in social anxiety could contribute to better integration of people with SMI into society, improving their quality of life, independence and hence reducing the societal burden of the cost of providing assisted living.
Barriers to behaviour change and maintenance
An important part of the qualitative phase of the assessment was identifying barriers that participants had to overcome as well as which aspects of the programme participants did not find useful or feasible. One barrier to healthy eating identified at the beginning of the programme was the lack of structured planning during grocery shopping. Short attention span and being easily distracted are common characteristics among people with schizophrenia (Liu et al., 2002) . Therefore, supermarkets with the overload of visual stimuli (price promotions, media messages, free gifts etc.) are particularly challenging environments for this population. At the beginning of the intervention we observed participants overspending on unhealthy items (such as snack foods, take away or convenience foods) and having little or no money left for healthy foods. The link between poverty and mental illness has been established in previous studies (Wilton 2003) . Most participants are recipients of Government welfare payments, meaning they live week by week on strict and modest budgets. Learning to shop for healthy economical foods was an important skill taught during nutrition workshops. The skills covered reading nutrition information on packaged foods, writing a shopping list (to make sure all essential foods groups are budgeted for), and using the unit pricing (comparative price information per standardized unit of measure, i.e. per 100g) to find better value for money.
Despite the above skills workshops, results showed that sticking to a planned shopping list proved difficult for most participants. Yet, it appears that this skill would be helpful to sustain diet and lifestyle changes, particularly after leaving the rehabilitation centre. We recommend future interventions with SMI populations include budgeting and shopping as a cornerstone to successful and independent maintenance of newly developed healthier eating habits.
Strengths and limitations
A major strength of this study is that the intervention was incorporated into the rehabilitation framework of the CRC, incorporating a focus on healthy lifestyle behaviours into independent living skills taught at the Centre. CRC staff attended health and nutrition education sessions and were involved in all steps of programme delivery, assisting them to develop the skills and knowledge to continue implementing the healthy lifestyle principles (i.e. 'train-the-trainer' approach and extra skill development for staff). As this was a pilot feasibility study, continual feedback was sought from CRC staff during the implementation of the programme, informing practical aspects of programme delivery. This allowed for the design and delivery of the intervention to be modified to account for practicalities of working within this setting and strengthen the study methodology.
In this study, the translation from research programme into an ongoing real word lifestyle programme was successfully achieved. By the conclusion of the study, CRC staff had implemented a 'Physical Health Clinic' at the CRC, linking the mental health rehabilitation programme with individual physical health goals, allowing for continued implementation of the healthy eating principles and key programme elements introduced during the study. This indicates the suitability of implementing a health promotion approach within a real world mental health framework, and points to the need for policy makers to provide funding for more health promotion programmes and workers with nutrition expertise within the mental health settings.
As this was a pilot study conducted at one CRC it was not possible to include a control group. Future studies should be conducted as randomized controlled trials across multiple centres with longer time frames and larger participant numbers. It was difficult for participants to continue their involvement in the intervention once they exited the CRC as they were dependent on the support of care workers external to the CRC (and not directly involved with the study) to do so, and therefore most discontinued. In future implementation it is necessary to form stronger links with community service providers to ensure continued participation in such programmes to support long-term sustainability of behavioural changes.
It must be acknowledged that there is a risk of response bias as the researchers who conducted the interviews also worked with the participants during the intervention. CRC staff, who were consulted during the protocol development, felt strongly that participants would not respond well to strangers, so researchers needed to establish good rapport with the participants before beginning the interviews. Participant engagement with the intervention was impacted by their mental health symptoms. Although this population voluntarily reside in the CRC with mostly stabilized medication and symptoms, they were still in a transitional phase of stabilizing mental health symptoms and developing independent living skills. For some participants, involvement in the intervention was periodically impacted by the relapse of mental health symptoms, which affected the intervention outcomes. However, this needs to be considered as a reality of developing and implementing interventions with this population group. Importantly, this should not detract from the necessity and significance of providing lifestyle intervention at this point of their rehabilitation.
CONCLUSIONS
This pilot study provides support for the feasibility and effectiveness of a dietary intervention using Mediterranean diet principles, implemented within a real world mental health rehabilitation setting, for improving dietary behaviours, cooking skills, self-efficacy and confidence preparing foods in people with SMI. We observed preliminary indicators that these changes in behaviours and self-efficacy may lead to improved cardiovascular health of participants with SMI. A randomized controlled wait-list trial in rehabilitation centres is required to further investigate these findings, and support a recent call to include dietitians into the multidisciplinary teams responsible for the routine care of people with SMI to prevent induced weight gain in firstepisode psychosis (Teasdale et al., 2015) .
